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(2) 

I 

tf. 

C^^:S2] ^^^T^mS 6--9 2Kd a^*^C^ 

^^■r s d ^ ^^WL^T^m^m i lEttcoD n aj^ u ;a 

»5^JB5l mttfmMMmKOJy l aj^ODNA^^U 

s \z^m^ ti^wm^tirc d n a, 
^nsmaisn^siDNAo 

8 1 5 fce«^n/tD N a ^5^- 

JSj^A LfcD N Aam;^^^^^? r$^-. 20 

in t ^^Wiiz^^m^m 8 ^gtcDD N Am^A^ 

m^^^— (pET-po 1) . 

[Sl:t^ 1 2 ] if^:^ 1 0 IC^g^^ns^^A?^^ 
Ci^4#m<h-r^jSi?l^,i&l^MKOD 1 a3t5<?!>DNA/it 

[ii^:® 1 3 ] m^m 1 0 xz^m^n^mmx'm^ 

b> 033lfim%&gQ^U, (b) ^AW^@A3f^(D 

TiM s a M & 1^ ^ f ^ x€ «: ;i i & t "T ^ ^0 

1 3KiJCDj@jf?ttti&M®KOD 1 E&3^^DNA^U^^- 
't*^^i3t-^:^^£- 
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2 

[000 1] 
[0002] 

oD N A # u ;* ^— e^<fcrX4'ta<4M®jc^^'r'6 7^ ^ 
(PGR) m<r>}m.'mm^^m\^^^^7L\>n p^wik\zM 

nrVi^. PCRKi&fc^ViSn-5iaf!2HtDNA4?y;* 
heroms thermophi I as) ^^<OD N Aj^* U t?(Tth# 
aticiis) *3feCDDNA3j;g>C^— Hf(Taq3|?U>^^— if) 
[0003] 

Vi^to *fctrnn^y;^X • :7U:titX(Pyrococcus furi 
osns) *5fecD|^^i<feDNA3^^U^^— tfafu^l^U^^- 
if, W092/09689. ^^§1^5-328969^^^) . 1^-— ^Uy 
■ U h^UXdhermococcus literal is) fi3feC!>|^ 
^tt)NA3ltU;»^^-1f(Tlis^U^^— if, 4^11^7160 

iEflH4JiTa gDNA3)?U;<^— if^Th eDNA3}^U 
:^j:l»^DNA3i?U ^-ifd^^^nrvi^t. 

[0 0 0 4] 

I ^^(T) D N A:^ 'J >C "y—ifX^^. 

[0 0 0 5] ^rz^^mumtifm^MmKor>i&^<o 

DN A4^ U ^ 7-if ^n- -S^gt^nircDNA-Cafe 

[0 0 0 6] ^ eiC*^§lttj@$f[Syi&IgMKOD 1 
<©DNA>teUpt^— ^Sn-H*r-5#l8$nfcDKA& 
^ ^ — fc^A Lfc D N Ai^^;^.^^^ 3^ --e45f ^. 
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4^§8¥7-2 9 8 8 7 9 



CO 0 0 71 ^ft:i^^mtm^mti^mmKOD i ^^<r> 
[0 0 0 8] ^^m\tm»m^mmKOD i m*<DDN 

A y ^ — e« 3 — FT -S^fll $ nfc D N A ^fe'^ir 5^ 

& D N A u ;< ^-i^^^^-r ^ ;i t t-r^s^ff 
[0 0 0 9] 't:ft:^^m}^mitfmmmmKOD i ^^<d 



[0 0 11] immmmmKOD i^h^h:. s^«^i (tm 

n^m^Mii^ ePfuDNA^U;* ^-if ;tj^M(Pyr oc 
occus furlosus) ^ScfctXT 1 i (Vent) DNA/J^U 
>^ if^^ffiahermococcus 1 i toral is) tco^jgbl^lil 

[0 01 2) *^^(;0it?gk#DNA3|^U;<^-ifat^ 

if<D:^m\^. P f uDNAi^Upi^— lf®ffii|p«lgEr5 
y|^iE^J(Nacleic Acids Researcli, 1993, vol.21. No. 
2. 259-265) "^^^^—^Wt^V. 'B^^ 

CO 0 1 3) ^-TjS^l^il&I^^KOD l«<^S^fe^DN 

^5) $rfflViTPCR^JS:S:fTVi, DN AN?fM*^ii'li^ 
its. ii*i$nfc»ritCDDNAiB^ (fiff. ffi^J#^6) 

^tft^Mr <7)4D*5^^(Z);*;^$€r|;D 4- 7 Kb p icK^r 
[0 0 14] 5E(C. ^^4-'7Kb pCDDNA^M-^y.;|. 

Ti^eiHiiKu, zn^m^^x. ±mm\zxDNA'y'i:/'7 

[0 0 15] 5^fg^{C::feViT^^n->{fcL:itKOD 1^ 



* D N A U ;< ^ - * =1 - H r S ^ ftl $ n D N A ^ 

^^'-\zwwi^vNAm^xmm^i:^^-^m\f^xm 
Mu^^tiftmmxm^Emm^mnv. (a) 

(b) ifi^^1i^iOJ!g£^(D:F»GS6S$ll$Bl&^SX@ 

coo 1 0) ^^m\z^i>xmm'r^mis-mihmm<Di 
s. 

6 5-'i oor 

9 SX. 
5 — 9 
6 

2 — 3% 



3 8% 

©DNAjJ^Upt^-ifJSe^ttS 0 1 (ft^TS 
yKl 6 7 0iB) :di6«|^StlTV^^ (E^J^^ 1 ) p 
^a<DDNA3J^U;X^-^f^it^!lEU;^i:C^. *%^<03t 
fe^lc:«^:|^3fe^^^^S a D N A/Jt 0 ^ ^ -1fc?!5^^# 
W^. R e g I on l--5;&^#^EUTV^So ^;?^M3tfe 

39 KOD l^*3l50i»3^DNA^I^>J;?t^~if3te^CD« 
#fii<g|v R e g i o n 1 , 2|^ICK, ^^it^WRimm 
ffiLT:feD, y>U"T^>f >^7lx-A (OR 

F) (o^^zmtmx^Uifi^x^^^^. 

[0 0 16] imm^mmKoxy x^o>m^m>^A^s 

U ^"itX (Pyrococcas foriosus) ^5l5caP f u DNA:^^ 
U>^^-ifjt^ (^H^ 5-328969 ^^^) , AOttJ- 
— • U h^UX(ThenBococcus, li toral is)tib 
^OTl i (Vent) DNA^U;s^^-if3H^ («r 

40 6-7160 Wikm h\mt^iL. 4c^?g<Z>KODl 
«c©jife^lC«:fr^EBa3W;&*^^^-r5?5^ ±^ P f u D N 

Reg ion 2, 3<D|*gra5!:)> ^^I^COKOD HJfeO 

^t»::*:^<S:fe-3Tiri«> (KI4#fiR) . 

[0 0 17] ^mm(omB=f^uimmmmKoi:> i ^ 

5Z?. DNAO-0flttiB5*l##l^&J;J:2Jc^il$nS7^y 
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5 

•5 )a:D N A «E3fu#^ 1 ^fcii 3 tcffi«$ ti^m^mm 

4 — 24 5 3 bp, 2 7 0 8—4 3 1 6 b pCO^^iSa?»J 

J; D p c RSjiS^ff iri. ir^mmiz^^^m 

[0 0 181 *5«^fei;feViT«^i-S^'5^3^-tt. KO 

iff^^itM-r^^^. *itSiJ;^p^^X5 Fo0itbTri. 

PUC19, PBK322. pBluescript* 
PSP73, pGW7. pET3A. pETllC;^^: 

tfl^^. yr—s^iiVxit. fctAt^Ag til. AD 

ASH, AZapI l;^i:;5«#frf6n^o :*:!i^tC:fe(.i 

^n-s* >:]^M«hUT(i, m^iijui 0 9. ioi> 

XLl, PRl, BL21 (DE3) p 1 y s 57^:^:*^ 
^frf^nSo 2^^^T«±EKODl*5fecDlH«tttDN 

m^^mmu^mz^mtnmz^^^. m^i^miihx 

NAJi^Upt^-ifitfeT^^trpET-S c:/^x^ H 

iz ^omm^^i^nr^^mm^. mx^tm^mizx^ 
v^n\iz^^- i3-D- ^y !7 hi^\^<Dmm\z^Dnrs.^ 
[Q 0 2 0] i^Hm(r>m^^x\t. uwkx.m±mm.^m 
mm.^m^^m^\^. (b) ^t^j&A^o^ti&Mds 



(4) ^^7-298879 

5 

WlfeitDNA#U:>«^— ^li, It^S^^MF^T^S • 

-e, m^m^mmx^. J:«cl:D»^^^4DNA3}?U;>l^- 
^«fi^>/1i?aS^TSXScDlt3i:L'T, i!S4lftSd< 

[0 0 2 1] ^(DU^XyXfmxyfcM^mymmYiOD 

m*5l5<DK^1iDNA:ii?yjt^--tf<0^>Tatt, fJ|9 
[0 0 2 23 Cl<D»l^ttDNA^U>t^-if&ffi 

[00 23] 

y-^mK^m\zm\yrmmx^^. 

[0 0 243 

ms^m%n^'^%\zxmm\.rzm^immm^oT> i 
9 5t:ic:xi^#m. m^^muvtc. n^^ni^mm^^ 

59 MUfco Pyrococcus fnriosus S3fe<0DNA^U>c^ — 

•tf (p f u^'j:pt^-if) <D^^w$rr^ymEm^m 

VS^. 2il(Z>y^-fT- (5' -GGATTAGTATAGTGCCAATGGAA 
GGCGAC-3'(E^J#^4), 5* -€AGG(XGMGTmTlCCCAi5CTT 

mmiyfttk^^DiiA^mm^iyX. pcrs 

[0 0 2 5] PCRii^iDNAifrM-cDJ^^gHa^J (ffi5g# 

iic^iiiliDNA^>t^:/D-^<>iLr, kodi 

49 wfk^^u^Amm.mmmmmmzMvx'*i-^>j\^:/ 

■r^WfM-<DiJ--fX^^a6:fc (*?j4-7Kbp) . $^ 

Ic, ^ico:A:€$cDDNAI&rM-^r;^a"X^>*^e[EliR 

U> Ctl^O^E^^f;:^: 0:^1©® (E. col i JM109)^J^M 
fl» t^S^^T^t^A^n^^D— ><*(E.coli JM109/ 
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pBSKODl)i&ffit#b:feo 

[0 0 2 6] m^m2 

^m09ix^m^tt^a-'>i^ E.cou jiaod/pBsami 

ckDlT^^X^H. BSKOBl^lslJKU. 1^m\zm>^Mi§m 
fef3tfe^«5 0 1 0*&S)5>6^0. 167 0 

[0 0 2 73 m^ms 

«Efie^^^> (1 3 74 — 24 5 3bp, 27 0 8 — 4 3 
16 bp) *PCR»^i*k:J:Dfl!tDl^l.ifc. PCRttk 

13. SJBKOr/^-fT- (K 8 1 3 ) ^m^^t) 

^:£coRV. C^i^m : BamHl) ixmih^n^ 
U PCR*^>«f(Z>»r>t<&7'^-f'7— tLTfrofc. * 

?^©ae^»fH-*m^l.fc. MIC, M^*T7:/n 

T*g|^pj|gji^5^3gy^^^_^ pET-8c<3!)N 
c o 1 /B amH 1 tJ-^f 4fclCJi!lttlUfcffiiJIK»3M--f 

— (pET-po 1) 
[0 0 2 8] 

KQD 1 Eb?feDKA3j^g;<^-'tfCD%^^:jg^ 
^$S^J3Tm#UfcJialft;tlfe^^i!>5'- (pET-po 
1) *ffl(r>T:*:ll@(E.coli IM109)&?^SIfe»b. #e 
n;&^£34glilf^€rTB%ifiO(olecu(ar Cloning, p.A.2, 

^^mtiyft. ^mm^^^4>^mvxf^^v. kod 

[0 0 2 9] ^j^SliilS 



30 



40 



K O D 1 ^ m^^M DNA^'J^^ - if<Dm^ 

- if <?>i>^a& SDS-PAGE^ICA-^ T:^i& i: C 
ms 6-^9 2 kDaT&ofc <BI2) . ^ 
01 4T^fcKOD 1 *3feOI»flfettDNA4?U;»t^--tri: 
StftlofilM • y^-fv—^^v^TPCR^nas battel 
^nty;^>X • U h 5 U X (Xbernococcos litora 
lis) ^JfeCDift^^DNAiitU ^^^Ui^tS'&t 

mmizmm^-r^BNAWif^fimm^n <S3) . issv^ 

D N A 3}^ ij tf«fe*qilig$ n/t, 

[0 0 3 0] ltti!0l|l 

^trD3y:^X ' 7U:ttfX(Pyrococcus furiosus) ^ 
;tli1f— • U h 7 'J X (Theraococcos litora 

lis) ^^(Dmmi^DNA:^^) ^^—^BfFtPyjt^ 
^^^(DmBBtt^mWKOB 1 te3l^cr)DNA3i^U 
ifSe^ (Ea?il#^3> , lfD3-;:^X • :7U:^1^X0P 
yrococcus furiosus) S^cOMilftiiDK A:^?U if 
(#^^ 5-328969 ^^jkm) . ^3-/*X • 
Uh^UX (Thermococcus 1 Moral is) ft3t&CDJftfgi14D 
NA^U^^— tTjt^^ 6-7160 WdkW (DO 

NAffi^j3^6T5>/KE3«I«fi5£U Jt«£«iftbil5u 2^ 
^MOKOD lffi3feODNA^U;<^-i2rtt, 1^^^ 
MTfe-S a DNA3J5 U p< ^-ifW^#^^7?*S R e g 
J on l~5d^#^EUTVi)^Co *y5:N^]^«5{Ct±3 ' — 
5* X=*^V^^7|/r-'e^5^-y7f*'5EX0 1, 2. 
3 7&«#^bTVi:/t, bvO^b. aDNA4^U;><^-if^^# 
MJ^R egionlihRegi on2CDf^lC{i. 
^ffi5f«IVS-A. I VS-B)^t#ifiELTV:k;t (04# 
JSi) . — fcia3 5/:^x • 7U:tU-X(Pyrococcas fn 
riosus) m5f5CDiHM1*DNA5|5U;*^-if-C»'5P f u 

^'j:^^—i£\z\tir^mmm^\.f3iit^-:>ft. ^ft^^- 

^a^y^X'^h^UX (Thermococcus Jitoralis) * 
5feCDfflt^f*DNA2}^Up^'^-ifl?$>^Ve n tJjtU^^^ 
-ifTli, aDNA7j^Up^^-'tf^#^igcRe g i on 
2i:Region3 <Dp^{Z. :frlEiB^J I V S 1 ih I VS 
2;^i^i6^nfc (®4#j 

[00 3 1] 

[gB^^ 
ffi^i*^ 1 

: 5342 
: (DNA) 

T^moymm : c dna 



11^^ : KOD 1 

156-^165 P CDS 
50 1374-2453 it^^H^l 
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^ 10 

2708-4316 it^&m 

mm 

GOTGAGGGC CTGCGGHAr GGGACGTTGC AGTHGCGCC TACTCAAAGA TGCCGGTTn 60 
ATAACGGAGA AAAATGGGGA GCTAmCGA TCTCTCCTTG ATGTGGGGn TACAATAAA6 120 
CCTGGATTGT TCTACAAGAT TATGGGGGAT GAAAfi ATG ATC CIC GAC ACT GAC 173 

Met lie Leu Asp Thr Asp 
1 5 

TAC ATA ACC GAG GAT GGA AAC CCT GTC ATA AGA ATT TTC AAG AAG GAA 221 
Tyr He Thr Gla Asp Gly Lys Pro Val He Arg He Phe Lys Lys Gin 

10 15 20 

AAC GGC GAG TTT AAG AH GAG TAC GAC CGG ACT TTT GAA CCC TAC TTC 269 
Asn Gly Glo Phe Lys He Gla Tyr Asp Arg Thr Phe Glu Pro Tyr Phe 

25 30 35 

TAC GCC CTC CTG AAG GAC GAT TCT GCC An GAG GAA GTC AAG AAG ATA 317 
Tyr Ala Lea Leo Lys Asp Asp Ser Ala He Gla Glu Val Lys Lys He 
40 45 50 

ACC GCC GAG AGG CAC GGG ACG Cn GTA ACG Cn AAG CGG Gn GAA AAG 365 
Thr Ala Glo A« His Gly Thr Val Val Thr Val Lys Arg Val Glo Lys 
55 60 65 70 , 

Gn CAG AAG AAG TTC CTC GGG AGA CCA Gn GAG GTC TGG AAA CTC TAC 413 
Val GlD Lys Lys Phe Leu Gly Arg Pro Val Gla Val Trp Lys Leo Tyr 

75 80 85 

Tn ACT CAT CCG CAG GAC GTC CCA GCG ATA AGG GAC AAG ATA CGA GAG 461 
Phe Thr His Pro Gin Asp Val Pro Ala He Arg Asp Lys He Arg Glu 

^ 95 100 

CAT GGA GCA cn AH GAC ATC TAC GAG TAC GAC ATA CCC TTC GCC MG 509 
His Gly Ala Val He Asp He Tyr Glu Tyr Asp He Pro Phe Ala Lys 

105 110 115 

C€C TAC CTC ATA GAC AAG GGA TO GTG CCA ATG GAA GGC GAC GAG GAG 557 
Arg Tyr Leu He Asp Lys Gly Leu Val Pro Met Glo Gly Asp Glu Glu 

120 125 130 

CTG AAA ATG CTC GCC nC GAC hTl CAA ACT CTC TAC CAT GAG GGC GAG 605 
Leu Lys Met Leo Ala Phe Asp He Gin Thr Leo Tyr His Gla Gly Glu 
135 140 145 150 

GAG TTC GCC GAG GGG CCA ATC cn ATG ATA AGC TAC GCC GAC GAG GAA 653 
Glo Phe Ala Glo Gly Pro He Leu Met He Ser Tyr Ala Asp Glo Glu 

155 160 165 

GGG GCC AGG GTG ATA ACT TGG AAG AAC GTG GAT CTC CCC TAC Gn GAC 701 
Gly Ala Arg Val He Thr Trp Lys Asn Val Asp Leu Pro Tyr Val Asp 

170 175 180 

GTC GTC TCG ACG GAG AGG GAG ATG ATA AAG CGC nC CTC CGT Gn GTG 749 
Val Val Ser Thr Glu Arg Glu Met He Lys Arg Phe Leu Arg Val Val 

185 190 195 

AAG GAG AAA GAC CCG GAC Gn aC ATA ACC TAC MC GGC GAC AAC TTC 797 
Lys Glu Lys Asp Pro Asp Val Leu He Thr Tyr Asn Gly Asp Asn Phe 

200 205 210 

GAC nC GCC TAT CTG AAA AAG CGC TGT GAA AAG CTC GGA ATA AAC TTC 845 
Asp Phe Ala Tyr Leu Lys Lys Arg Cys Glo Lys Leo Gly He Asn Phe 

215 220 225 230 

GCC CTC GGA AGG GAT GGA AGC GAG CCG AAG An CAG AGG ATG GGC GAC 893 
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Ala Leu Gly Arg 



AGG TTT 
Arg Pbe 

GTG ATA 
Val He 

TAT GAA 
Tyr GiD 
280 
ATA ACA 
He Tbr 
295 

TAC TCG 
Tyr Ser 

CTT CCG 
Leu Fro 

GAG GTC 
Asp Vat 

AGG AAG 
Arg Lys 
360 
AAG GAG 
Lys Gin 
375 

GAG CCC 
Glu Pro 

TGC CAT 
Cys His 

AAC ATC 
Asn lie 

TGG GAG 
Trp GlD 

440 
GTA AAC 
Val Aso 

455 

GtT ACA 
Val Thr 



GCC GTC 
Ala Val 
250 
AGA CGG 
Arg Arg 
265 

GCC GTC 
Ala Val 

CCA GCC 
Pro Ala 

ATG GAA 
Met Glu 

ATG GAG 
Met Gin 
330 
TCC CGC 
Ser Arg 
345 

GCC TAT 
Ala Tyr 

CTG GCC 
Lea Ala 

GAG AGA 
Glu Arg 

CCA GCC 
Pro Ala 
410 
AGC GAG 
Ser Glu 
425 

AGA GTT 
Arg Val 

ATA MC 
He AsD 

AAG AAC 
Lys Asn 



TCT nc Cn ACT 
Ser Phe Leu Thr 
490 



Asp Gly Ser 

235 

GAA GTG AAG 
Glu Val Lys 

ACG ATA AAC 
Thr He Asn 

nC GGT CAG 
Phe Gly Gin 
285 

TGG GAA ACC 
Trp Glo Tbr 

300 
GAT GCG AAG 
Asp Ala Lys 

315 

GCC CAG cn 

Ala GId Leu 

TCC AGC ACT 
Ser Ser Thr 

GAG AGG AAT 
Glu Arg AsD 

365 

AGA AGA CGG 
Arg Arg Arg 

380 
GGG HG TGG 
Gly Leu Trp 
395 

GAT ACG AAG 
Asp Thr Lys 

GTT CAG GAA 
Val GlD Glu 

AGA AAA GTA 
Arg Lys Val 

445 

GGG TTA AAG 
Gly Leu Lys 

460 
GAA CGA CAA 
Glu Arg Glo 
475 

AAA AAA GH 
Lys Lys Val 



(7) 

Glu Pro Lys 
240 

GGA CGG ATA 
Gly Arg He 

255 
CTG CCC ACA 
Leu Pro Thr 
270 

CCG AAG GAG 
Pro Lys Glo 

GGC GAG AAC 
Gly Glu AsD 

GTC ACA TAC 
Val Tlir Tyr 
320 

TCT CGC TIA 
Ser Arg Leo 

335 
GGC AAC CTC 
Gly Aso Leo 
350 

GAG CTG GCC 
Glu Leu Ala 

CAG AGC TAT 
Gin Ser Tyr 

GAG AAC ATA 
Gltt Asn He 
400 

Gn GTC GTC 
Val Val Val 

415 
GGT GAC TAT 
Gly Asp Tyr 
430 

TGG GAA TAC 
Trp Glu Tyr 

TGT ACG CCC 
Cys Thr Pro 

ACG AGA ATA 
Tbr Arg He 
480 

MG GGC AAG 
Lys Gly Lys 
495 
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He Gin Arg Met 



CAC TTC 
His Phe 

TAC ACG 
Tyr Thr 

AAG GTT 
Lys Val 
290 
CTT GAG 
Leo Glo 
305 

GAG CTT 
Glu Leu 

ATC GGC 
He Gly 

GTT GAG 
Val Glo 

CCG MC 
Pro Asn 
370 
GAA GGA 
Glu Gly 
385 

GTG TAC 
Val Tyr 

AAG GGG 
Lys Gly 

GTC CTT 
Val Leu 

GAC TAC 
Asp Tyr 

450 
AAT CAT 
Asn His 
465 

AGA GAC 
Arg Asp 

ATA ATA 
He He 



GAT CTC 
Asp Leo 
260 
CTT GAG 
Leu Glu 
275 

TAC GCT 
Tyr Ala 

AGA GTC 
Arg Val 

GGG AAG 
Gly Lys 

CAG TCC 
Gin Ser 
340 

TGG nc 

Trp, Phe 
355 

AAG CCC 
Lys Pro 

GGC TAT 
Gly Tyr 

CTA GAT 
Leu Asp 

AAG GGG 
Lys Gly 
420 
GGG ATT 
Gly He 
435 

AAA GGG 
Lys Gly 

AAG CTT 
Lys Leo 

AGT CTT 
Ser Leo 

ACC ACT 
Thr Thr 
500 



Gly Asp 
245 

TAT CCT 
Tyr Pro 

GCC GTT 
Ala Val 

GAG GAA 
Glu Glu 

GCC CGC 
Ala Arg 
310 

GAG TTC 
Glu Phe 

325 

CTC TGG 
Leo Trp 

CTC CTC 
Leo Leo 

GAT GAA 
Asp Glu 

GTA m 
Val Lys 
390 
m AGA 
Phe Arg 
405 

ATT ATA 
He He 

GAC GGC 
Asp Gly 

GAG cn 

Glo Leo 

CCC Gn 

Pro Val 
470 
GCT AAG 
Ala Lys 
485 

Ca CTT 
Pro Leu 



941 



989 



1037 



1085 



1133 



U81 



1229 



1277 



1325 



1373 



1421 



1469 



1517 



1565 



1613 



1661 
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^ 14 
TTC TAT GAA ATA GGC AGA GCG ACA ACT GAG AAT ATT CCA GAA GAA GAG 1709 
Phe Tyr GIo He Gly Arg Ala Thr Ser Glo Asn He Pro Gla GId Gla 
505 510 515 

GTT CTC AAG GGA GAG CTC Ga GGC ATA CTA TTG GCT GAA GGA AC6 CTC 1757 
Val Lea Lys Gly Glu Uo Ala Gly lie Leo Leo Ala Gin Gly Thr Leu 

520 525 530 

TTG AfiG AAA GAG GTT GAA TAG TH GAT TCA TCC CGC AAA AAA CGG AGG 1805 
Leu Arg Lys Asp Val Glo Tyr Phe Asp Ser IScr Arg Lys Lys Arg Arg 

535 540 545 550 

ATT TCA CAC CAG TAT CGT GH GAG ATA ACC AH GGG AAA GAC GAG GAG 1853 
He Ser His Gin Tyr Arg Val Glu lie Thr He Gly Lys Asp Glu Glu 
555 560 566 

GAG TTT AGG GAT CGT ATC ACA TAC ATT Tn GAG CGT TTG TH GGG ATT 1901 
Glu Phe Arg Asp Arg He Thr Tyr He Phe Glu Arg Leu Phe Gly He 

570 - 575 580 

ACT CCA AGC ATC TCG GAG AAG AAA GGA ACT AAC GCA 6TA ACA CTC AAA 1949 
Thr Pro Ser He Ser Glo Lys Lys Gly Thr Asn Ala Val Thr Leu Lys 

585 590 595 

GTT GCG AAG MG AAT GH TAT en AAA GTC AAG GAA ATT ATG GAC MC 1997 
Val Ala Lys Lys Asn Val Tyr Leu Lys Vai Lys Glu He Met Asp Asn 

600 605 610 

ATA GAG TCC CTA CAT GCC CCC TCG GH CTC AGG GGA TTC m GAA GGC 2045 
He Glu Ser Leu His Ala Pro Ser Val Leu Arg Gly Phe Phe Gin Gly 
615 620 625 630 

GAC GGT TCA GTA AAC AGG GH AGG AGG AGT AH Gn GCA ACC CAG GCT 2093 
Asp Gly Ser Val Asn Arg Val Arg Arg Ser He Val Ala Thr Gin Gly 

635 640 645 

ACA AAG AAC GAG TGG AAG ATT AAA CTG CTG TCA AAA CTG CTC TCC CAG 2141 
Thr Lys Asn Glu Trp Lys He Lys Leu Val Ser Lys Leu Leo Ser Gin 

650 655 660 

Cn GGT ATC CCT CAT CAA ACG TAC ACG TAT CAG TAT CAG GAA AAT GGG 2189 
Leu Gly He Pro His Glo Thr Tyr Thr Tyr Glo Tyr Glo Glo Asn Gly 

666 670 675 

AAA GAT CGG AGC AGG TAT ATA CTG GAC ATA ACT GGA AAG GAC GGA TTG 2237 
Lys Asp Arg Ser Arg Tyr He Leo Gin He Thr Gly Lys Asp Gly Leu 

680 685 690 

ATA CTG TTC CAA ACA CTC AH GGA TTC ATC AGT GAA AGA AAG AAC GCT 2285 
He Leo Phe Gin Thr Leu He Gly Phe He Ser Glo Arg Lys Asn Ala 
695 700 705 710 

CTG cn AAT AAG GCA ATA TCT CAG AGG GAA ATG AAC AAC TTG GAA AAC 2333 
Leu Leu Asn Lys Ala He Ser Gin Arg Glo Met Asn Asn Leo Glo Asn 

715 720 725 

AAT GGA TTT TAC AGG CTC ACT GAA TTC AAT GTC AGC ACG GAA TAC TAT 2381 
Asn Gly Phe Tyr Arg Leo Ser Glu Phe Asn Val Ser Thr Glu Tyr Tyr 

730 735 740 

GAG GGC AAG GTC TAT GAC HA ACT CH GAA GGA ACT ac TAC TAC TH 2429 
Glu Gly Lys Val Tyr Asp Leu Thr Leu Glu Gly Thr Pro Tyr Tyr Phe 

745 750 755 

GCC AAT GGC ATA TTC ACC CAT AAC TCC CTG TAC CCC TCA ATC ATC ATC 2477 
Ala AsD Gly He Leu Thr Els Asn Ser Leo Tyr Pro Ser He He He 
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15 16 
760 765 770 

ACC CAC AAC (HC 1€G a£ GAT AC€ CTC AAC /U^ G/Ui GGA TGC AAG GAA 2525 
Xhr His Asn Val Ser Pro Asp Thr Leu Asd Arg Gin Gly Cys Lys Gin 
775 780 785 790 

TAT GAC 6TT go: a:A GAG GTC GGC CAC CGC TTC TGC AAG GAG TTC CCA 2573 
Tyr Asp Val Ala Pro Gin Val G]y His Arg Pbe Cys Lys Asp Phe Pro 

795 800 805 ' 

GGA TTT ATC CCG AGC QG CH GGA GAC CTC CIA GAG GAG AGO CAG AAG 2621 
Gly Pbe lie Pro Ser Leu Leo Gly Asp Lea Leo Glo Glu Arg Gin Lys 

810 815 820 

ATA AAG AAG AAG ATG AAG GCC ACG ATT GAC CCG ATC GAG AGG AAG CTC 2669 
He Lys Lys Lys Met Lys Ala Thr He Asp Fro lie Glu Arg Lys Leu 

825 830 835 

CTC GAT TAC AGG CAG AGG GCC ATC AAG ATC CTG GCA AAC AGC ATC aA 2717 
Leu Asp Tyr Arg Gin Arg Ala He Lys He Leo Ala Asn Ser He Leu 

840 845 850 

CGC GAG GAA TGG CTT CCA GTC CTC GAG GAA GGG GAG GTT CAC TTC GTC 2765 
Pro Gin Glo Trp Leu Pro Val Leo Glu Gla Gly Gin Val His Phe Val 
855 860 865 870 

AGG An GGA GAG CTC ATA GAC CGG ATG ATG GAG GAA AAT GCT GGG AAA 2813 
Arg He Gly Gin Leu He Asp Arg Uet Met Gla Glo Asn Ala Gly Lys 

875 880 885 

GTA AAG AGA GAG GGC GAG ACG GAA GTG CH GAG GTC ACT GGG CTT GAA 2861 
Val Lys Arg Glu Gly Glu Thr Glu Val Leu Glo Val Ser Gly Leu Glu 

890 895 900 

GTC CCG TCC TTT AAC AGG AGA ACT AAC AAG GCC GAG CTC AAG AGA GTA 2909 
Val Pro Ser Phe Asn Arg Arg Thr Asn Lys Ala Gin Leu Lys Arg Val 

905 910 915 

AAG GCC CTG ATT AGG CAC GAT TAT TCT GGC AAG GTC TAC ACC ATC AGA 2957 
Lys Ala Len He Arg His Asp Tyr Ser Gly Lys Val Tyr Tbr He Arg 

920 925 930 

CTG AAG TCG GGG AGG AGA ATA AAG ATA ACC TCT GGC CAC AGC CTC TIC 3005 
Leu Lys Ser Giy Arg Arg He Lys He Thr Ser Gly His Ser Leu Phe 
935 940 945 950 

TCT GTG AGA MC GGG GAG CTC Gn GAA Gn ACG GGC GAT GAA CTA MG 3053 
Ser Val Arg Asn Gly Glu Leu Val Glu Val Tbr Gly Asp Gin Leu Lys 

955 960 965 

CCA G6T GAC CTC GTT GCA GTC CCG CGG AGA TTG GAG CTT CCT GAG AGA 3101 
Pro Gly Asp Leu Val Ala Val Pro Arg Arg Len Gin Leu Pro Gin Arg 

970 975 980 

AAC CAC GTG CTG AAC CTC GH GAA CTG CTC CH GGA ACG CCA GAA GAA 3149 
Asn His Val Leu Asn Leu Val Glo Leu Leu Leu Gly Thr Pro Glu Glu 

985 990 995 

GAA ACT TTG GAC ATC GTC ATC ACG ATC CCA GTC AAG GGT AAfi AAG AAC 3197 
Glu Tbr Leu Asp He Val Met Thr He Pro Val Lys Gly Lys Lys Asn 

1000 1005 1010 

TTC m AAA GGG ATG CTC AGG ACT TTG CGC TGG ATT TTC GGA GAG GAA 3245 
Phe Phe Lys Gly Met Leu Arg Thr Leu Arg Trp He Phe Gly Glu Glu 
1015 1020 1025 1030 

AAG AGG CCC AGA ACC GCG AGA CGC TAT CTC AGG CAC OT GAG GAT CTG 3293 
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Lys Arg Pro Arg Thr Aia Arg Arg Tyr Leu Arg His Leu Glu Asp Lea 

1035 1040 1045 

«M: TAT GTC CGG Cn AAG AAC ATC GGC TAC GAA GTC CTC GAC TGC GAC 3341 
Gly Tyr Val .^g Leu Lys Lys He Gly Tyr G)o Val Uu Asp Trp Asp 
1050 1055 1060 

TCA CTT AAG AAC TAC AGA AGG CTC TAC GAG GCG CTT GTC GAG AAC GTC 3389 
Ser Leo Lys Asn Tyr Arg Arg Leu Tyr Glu Ala Leu Val Glu Asn Val 

1065 1070 1075 

AGA TAC AAC QGC AAC AAG AGG GAG TAC CTC GTT GAA TTC AAT ICC ATC 3437 
Arg Tyr Asn Gly Asa Lys Arg GJo Tyr Leu Val Glu Plie Asd Ser lie 
1080 ms * 1090 

CGG GAT GCA GTT GGC ATA ATG CCC CTA AAA GAG CTG AAG GAG TGG AAG 3485 
Arg Asp Ala Val Gly He Net Pro Leu Lys Gin Leu Lys Glo Trp Lys 
1095 1100 1105 1110 

ATC GGC ACG CTG AAC GGC nC AGA ATG AGA AAG CTC ATT GAA GTG GAG 3533 
lie Gly Thr Leu Asn Gly Phe Arg Met Arg Lys Leu He Gin Val Asp 

1115 1120 1125 

GAG TCG HA GCA AAG CTC CTC GGC TAC TAC GTG AGC GAG GGC TAT GCA 3581 
Glu Ser Leu Ala Lys Leo Leu Gly Tyr Tyr Val Ser Glu Gly Tyr Ala 

1130 1135 1140 

AGA AAG GAG AGG AAT CCC AAA MC GGC TGG AGC TAC AGC GTG AAG CTC 3629 
Arg Lys Gin Arg Asn Pro Lys Asd Gly Trp Ser Tyr Ser Val Lys Leu 

1145 1150 U55 

TAC AAC GAA GAC CCT GAA GTG CTG GAC GAT ATG GAG AGA ac GCC AGC 3677 
Tyr Asd Glu Asp Pro Glu Val Leu Asp Asp Met Glu Arg Leu Ala Ser 

1160 1165 U70 

AGG TH TTC GGG AAG GTG AGG CGG GGC AGG AAC TAC GTT GAG ATA CCG 3725 
Arg Phe Phe Gly Lys Val Arg Arg Gly Arg Asn Tyr Val Glu He Pro 
1175 1180 1185 1190 

AAG AAG ATC GGC TAC CTG CTC TH GAG AAC ATG TGC GGT GTC CTA GCG 3773 
Lys Lys He Gly Tyr Leu Leu Phe Glu Asn Met Cys Gly Val Leu Ala 

1195 1200 1205 

GAG AAC AAG AGG An CCC GAG TTC GTC nC ACG TCC CCG AAA GGG Gn 3821 
Glu Asn Lys Arg He Pro Glu Phe Val Phe Thr Ser Pro Lys Gly Val 

1210 1215 1220 

CGG CTG GCC TTC CTT GAG GGG TAC TCA TCG GCG ATG GCG ACG TCC ACC 3869 
Arg Leu Ala Phe Leu Glu Gly Tyr Ser Ser Ala Met Ala Thr Ser Thr 

1225 1230 1235 

GAA CAA GAG ACT CAG GCT CTC AAC GAA AAG CGA GCT HA GCG AAC CAG 3917 
Glu GiD Glu Thr Gin Ala Leu Asn Glu Lys Arg Ala Leu Ala Asn Gin 
1240 1245 1250 

CTC GTC CTC CTC rre AAC TCG GTG GGG GTC TCT GCT GTA AAA Cn GGG 3965 
Leu Val Leu Leu Leu Asn Ser Val Gly Val Ser Ala Val Lys Leu Gly 
1255 1260 1265 1270 

CAC GAC AGC GGC GTT TAC AGG GTC TAT ATA AAC GAG GAG CTC CCG TTC 4013 
His Asp Ser Gly Val Tyr Arg Val Tyr He Asn Gin Glu Leu Pro Phe 

1275 1280 1285 

GTA AAG CTG GAC AAG AAA AAG MC GCC TAC TAC TCA CAC GTG ATC CCC 4061 
Val Lys Leu Asp Lys Lys Lys Asn Ala Tyr Tyr Ser His Val He Pro 
1290 1295 1300 
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AAG GAA GTC CTG AGC GA6 GTC TTT GGG MG GH TTC CAG AAA AAC GTC 4109 
Lys GlD Val Leu Ser GId Val Pbe Gly Lys Val Pbe Gin Lys Aso Val 

1305 1310 1315 

ACT CCT CAG ACC TTC A£6 AAG ATG GTC GAG GAC GGA AGA CTC GAT CCC 4157 
Ser Pro Gin Thr Plie Arg Lys Met Val Glu Asp Gly Arg Leo Asp Pro 

1320 1325 1330 

GAA AAG GCC CAG AGG CTC TCC TGG CTC AH GAG GGG GAC GTA GIG CTC 4205 
Glu Lys Ala Gin Arg Lea Ser Trp Leu He Glu Gly Asp Val Val Lea 
1335 1340 1345 1350 

GAC CGC GTT GAG Ta GTT GAT GTG GAA GAC TAC GAT GGT TAT GTC TAT 4253 
Asp Arg Val Glu Ser Val Asp Val Glu Asp Tyr Asp Gly Tyr Val Tyr 

1355 1360 1365 

GAC CTG AGC GTC GAG GAC AAC GAG AAC TTC CTC Gn GGC TTT GGG TTG 4301 
Asp Leo Ser Val Glu Asp Asn Glu Asn Pbe Leu Val Gly Pbe Gly Leo 

1370 1375 1380 

GTC TAT GCT CAC AAC AGC TAC TAC GGT TAC TAC GGC TAT GCA ACG GCG 4349 
Val Tyr Ala His Asn Ser Tyr Tyr Gly Tyr Tyr Gly Tyr Ala Arg Ala 

1385 1390 1395 

CGC TGG TAC TGC AAG GAG TGT GCA GAG AGC GTA ACG GCC TGG GGA AGG 4397 
Arg Trp Tyr Cys Lys Glu Cys Ala Glu Ser Val Tbr Ala Trp Gly Arg 

1400 1405 1410 

GAG TAC ATA ACG ATG ACC ATC AAG GAG ATA GAG GAA AAG TAC GGC TTT 4445 
Glu Tyr lie Thr Met Tbr He Lys Glu He Glu Glo Lys Tyr Gly Phe 
1415 1420 1425 1430 

AAG GTA ATC TAC AGC GAC ACC GAC GGA riT TTT GCC ACA ATA CCT GGA 4493 
Lys Val lie Tyr Ser Asp Thr k&p Gly Phe Phe Ala Thr He Pro Giy 

1435 1440 1445 

GCC GAT GCT GAA ACC GTC AAA AAG AAG GCT ATG GAG TTC CTC AAC TAT 4541 
Ala Asp Ala Glu Thr Val Lys Lys Lys Ala Met Glu Pbe Leu Asn Tyr 

1450 1455 1460 

ATCAACGCCAAACnCCGGGCGCGCTTGAGCTCGAGTACGAGGGCTTC 4589 
He Asn Ala Lys Leu Pro Gly Ala Leu Glo Leu Glu Tyr Glu Gly Phe 

1465 1470 1475 

TAC AAA CGC GGC TTC HC GTC ACG AAG AAG AAG TAT GCG GTG ATA GAC 4637 
Tyr Lys Arg Gly Phe Phe Val Thr Lys Lys Lys Tyr Ala Val He Asp 

1480 1485 1490 

GAG GAA GGC AAG ATA ACA ACG CGC GGA CTT GAG ATT GTG AGG CGT GAC 4685 
Glu Glo Gly Lys He Tbr Tbr Arg Gly Leu Glu He Val Arg Arg Asp 
1495 1500 1505 1510 

TGG AGC GAG ATA GCG AAA GAG ACG CAG GCG AGG GTT CTT GAA GCT TTG 4733 
Trp Ser Glo He Ala Lys Glu Thr Gin Ala Arg Val Leu Glu Ala Leu 

1515 1520 1525 

CTA AAG GAC GGT GAC GTC GAG AAG GCC GTG AGG ATA GTC AAA GAA GTT 4781 
Leu Lys Asp Gly Asp Val Glu Lys Ala Val Arg He Val Lys Glu Val 

1530 1535 1540 

ACC GAA AAG CTG AGC AAG TAC GAG GH aG CCG GAG AAG CTG GTG ATC 4829 
Tbr Glu Lys Leo Ser Lys Tyr Glu Val Pro Pro Glu Lys Leu Val He 

1545 1550 1555 

CAC GAG CAG ATA ACG AGG GAT HA AAG GAC TAC AAG GCA ACC GGT CCC 4877 
His Glu Gin He Thr Arg Asp Leu Lys Asp Tyr Lys Ala Tbr Gly Pro 
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1560 1565 1570 

CAC GCC GH (KX: MG AO; TTG GCG AGA (Ht: AAA ATA 4925 
His Val Ala Val Ala Lys Arg Leu Ala Ala Arg Gly Val Lys lie Arg 
1575 1580 1585 1590 

CCT GGA ACG GTG ATA AGC TAG ATC GIG CTC AAG GGC TCr GGG AGG ATA 4973 
Pro Gly Thr Val He Ser Tyr He Val Leo Lys Gly Ser Gly Arg lie 
1595 1600 . 1605 

GGC 6AC AGG GCC ATA COG TTC GAC GAG TTC GAG CCG ACG AAG CAC MG 5021 
Gly Asp Arg Ala lie Pro Phe Asp Glu Phe Asp Pro Thr Lys His Lys 

1610 1615 1620 

TAG GAC GCC GAG TAG TAG AH GAG AAC ac GH CTC CCA GCC GH GAG 5069 
Tyr Asp Ala Glo Tyr lyr lie Gla Asn Glo Val Leo Pro Ala Val Glu 
1625 1630 1635 

AGA AH CTG AGA GCC nC GGT TAG CGC AAfi GAA GAC CTG CGC TAG CAG 5117 
Arg He Uu Arg Ala Phe Gly Tyr Arg Lys Glo Asp Leu Aig Tyr Glo 
1640 1645 1650 

AAG ACG AGA CA6 GTT GGT TTG AGT GOT TGG CTG MG CC6 AAG GGA ACT 5165 
Lys Thr Arg Gin Val Gly Leo Ser Ala Trp Leo Lys Pro Lys Gly Thr 
1655 1660 1665 1670 

TGACcnra ArrrGTTiTC cagcggataa cccthaact tccctttcaa aaactccct 5225 

TAGGGAAAGA CCATGAAGAT AGAAATCCGG CGGCGCCCGG TTAAATACGC TAGGATAGA 5285 
GTGAAGCCAG ACGGCAGGGT AGTCGTCACT GCCCCGAGGG TTCAACGTTG AGAAGH 5342 
[0 0 3 2] &i^J#^2 h3j?a2^^:|i«4*t 

WM<D^^ : 774 mm<Dmm : ^>/^^m 

Met He Leu Asp Thr Asp Tyr He Thr Glu Asp Gly Lys Pro Val He 

15 10 15 

Arg He Phe Lys Lys Glu Asn Gly Glu Phe Lys He Glu Tyr Asp Arg 

20 25 30 

Thr Phe Glu Pro Tyr Phe Tyr Ala Leu Leu Lys Asp Asp Ser Ala He 

35 40 45 

Glo Glu Vai lys Lys He Thr Ala Glu Arg His Gly Thr Val Val Thr 

50 55 60 

Val Lys Arg Val Glu Lys Val Gin Lys Lys Phe Leo Gly Arg Pro Val 
65 70 75 80 

Glu Val Trp Lys Leo Tyr Phe Thr His Pro Gin Asp Val Pro Ala He 

85 90 95 

Arg Asp Lys He Arg Glo His Gly Ala Val He Asp He Tyr Glo Tyr 

100 105 110 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leo Val Pro 

115 120 125 

Met Glu Gly Asp Glu Glo Leo Lys Met Leo Ala Phe Asp He Glo Thr 

130 135 140 

Leu Tyr His Glu Gly Glo Glu Phe Ala Glu Gly Pro He Leu Met He 
145 150 155 160 

Ser Tyr Ala Asp Glu Gin Gly Ala Arg Val He Thr Trp Lys Asn Val 

165 170 175 

Asp Leu Pro Tyr Val Asp Val Val Ser Thr Glo Arg Glu Met He Lys 
180 185 190 
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23 



24 



Arg Pbe Leu Arg Val Val Lys 6]u Lys Asp Pro Asp Val Leu He Thr 

195 200 205 

Tyr AsD Gly Asp Asn Phe Asp Phe Ala Tyr Lea Lys Lys Arg Cys Gin 

210 215 220 

Lys Lea Gly lie Asn Phe Ala Lea Gly Arg Asp Gly Ser Glo Pro Lys 
225 230 235 240 

lie GlD Arg Met Gly Asp Arg Pbe Ala Val Glu Val Lys Gly Arg lie 

^5 250 255 

His Pbe Asp Leu Tyr Pro Val He Arg Arg Thr He Asn Leu Pro Thr 

260 265 270 

Tyr Thr Leo Glu Ala Val Tyr Glu Ala Val Phe Gly Gin Pro Lys Glo 

275 280 285 

Lys Val Tyr Ala Glu Glo He Thr Pro Ala Trp Glu Thr Gly Glu Aso 

290 295 300 

Leo Glo Arg Val Ala Arg Tyr Ser Met Glu Asp Ala Lys Val Thr Tyr 
305 310 315 320 

Glu Leu Gly Lys Glu Phe Leu Pro Met Glu Ala Gin Leu Ser Arg Leu 

325 330 335 

He Gly Gin Ser Leu Trp Asp Val Ser Arg Ser Ser Thr Gly Asn Leu 

340 345 350 

Vai Glo Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glo Leu Ala 

355 360 365 

Pro Asn Lys Pro Asp Glu Lys Glo Leu Ala Arg Arg Arg Glo Ser Tyr 

370 375 380 

Glu Gly Gly Tyr Val Lys Glu Pro Glu Arg Gly Len Trp Glu Asn lie 
385 390 395 400 

Val Tyr Leu Asp Phe Arg Ser Leu Tyr Pro Ser He He He Thr His 

405 410 415 

Aso Val Ser Pro Asp Thr Leu Asn Arg Glo Gly Cys Lys Glo Tyr Asp 

420 425 430 

Val Ala Pro Gin Val Gly His Arg Phe Cys Lys Asp Phe Pro Gly Phe 

435 ' 440 445 

He Pro Ser Leu Leu Gly Asp Leu Leu Glu Glu Arg Gin Lys He Lys 

450 455 460 

Lys Lys Met Lys Ala Thr He Asp Pro He Glu Arg Lys Leo Leu Asp 
465 470 475 480 

Tyr Arg Gin Arg Ala He Lys He Leu Ala Asn Ser Tyr Tyr Gly Tyr 

485 490 495 

Tyr Gly Tyr Ala Arg Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glo Ser 

500 505 510 

Val Thr Ala Trp Gly Arg Gin Tyr He Thr Met Thr He Lys Gin He 

515 520 525 

Glu Glu lys Tyr Gly Phe lys Val He Tyr Ser Asp Thr Asp Gly Phe 

530 535 540 

Phe Ala Thr He Pro Gly Ala Asp Ala Glu Thr Val Lys Lys Lys Ala 
515 550 555 560 

Met Glu Phe Leu Asn Tyr He Asn Ala Lys Leu Pro Gly Ala Leu Glu 

565 570 575 

Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe Val Thr Lys Lys 



580 



585 



590 
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Lys Tyr Ala VaJ lie Asp Gla Glo Gly Lys He Thr Thr Arg Gly Leu 

595 600 605 

Glu He Val Arg Arg Asp Trp Ser Glu He AJa Lys Glu Thr Gin Ala 

610 615 620 

Arg Val Leo Gin Ala Leu Leu Lys Asp Gly Asp Val Glu Lys Ala Val 

^25 630 635 640 

Arg He Val Lys Glu Val Thr Glu Lys Leo Ser Lys Tyr Glo Val Pro 

645 650 655 

Pro Gin Lys Leu Val He His Glu Gin He Thr Arg Asp Leu Lys Asp 

660 665 670 

Tyr Lys Ala Thr Gly Pro His Val Ala Val Ala Lys Arg Leu Ala Ala 

675 680 685 

Arg Gly Val Lys He Arg Pro Gly Thr Val He Ser Tyr He Val Leo 

690 695 700 

Lys Gly Ser Gly Arg He Gly Asp Arg Ala He Pro Phc Asp Glo Phe 
705 710 715 720 

Asp Pro Thr Lys His Lys Tyr Asp Ala Glu Tyr Tyr He Giu Asn Gin 

725 730 735 

Val Leo Pro Ala Val Glu Arg He Leu Arg Ala Phe Gly Tyr Arg Lys 

740 745 750 

Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin Val Gly Leu Ser Ala Trp 

755 760 765 

Leu Lys Pro Lys Gly Thr 
770 

[0 0 3 3] mmn^ hn:^>?- : 

mno>^^ : 5342 fma>im : c D N A 

mm(nm : mk (d n a) mfmtum 

GCHGAGGGC CTGCGGTTAT GGGACGTTGC AGTHGCGCC TACTCAAAGA TGCCGGTTTT 60 
ATAACGGAGA AAAATGGGGA GCTATTACGA TCTCTCCTTG ATGTGGGGn TACAATAAAG 120 
CCTGGATTGT TCTACAAGAT TATGGGGGAT GAAAGATGAT CCTCX5ACACT GACTACATAA 180 
CCGAGGATGG AAAGCCTGTC ATAAGAATTT TCAAGAAGGA AAACGGCGAG mAAGATTC 240 
AGTAC6ACCG aACTTTTGAA CCCTACTTCT ACGCCCTCCT GAAGGACGAT TCTGCCATTC 300 
AGGAAGTCAA G^TAAtt GCCGA&AfiGC A(mACGCr TGTAACGCn AAGC^^ 360 
AAAAGGTTCA GAAGAAGTTC CTCGGGAGAC CACnCAGGT CTGGAAACTC TACTTTACTC 420 
ATCCGCAGGA CGTCCCAGCG ATAAGGGACA AGATACGAGA GCAimGCA GHATTGACA 480 
TCTACGAGTA CGACATACCC TTCGCCAAGC GCTACCTCAT AGACAAGGGA nAGTGCCAA 540 
TGGAAGGCGA CGAGGAGCTG AAAATGCTCG CCTTCGACAT TCAAACTCTC TACCATGAGG 600 
GCGAGGACn CGCCGAGGGG CCAATCCTTA TGATAAGCTA CGCCGACGAG GAAGGGGCCA 660 
GGGTGATAAC TTGGAAGAAC GTGGATaCC CCTACGTTGA CGTCGTCTCG ACGGAGAGGG 720 
AGATGATAAA GCGOTCCTC CGTGTTGTGA AGGAGAAAGA CCCGGACGH CTCATMCCT 780 
ACAACGGCGA CAACTTCGAC TTCGCCTATC TGAAAAAGCG CTGTGAAAAG CTCGGAATAA 840 
ACnCGCCCT CGGAAGGGAT GGAAGCGAGC CGAAGATTCA GAGGATGGGC GACAGGTTTG 900 
CCGTCGAAGT GAAGGGACGG ATACACTTCG ATCtaATCC TGTGATAAGA CGGACGATAA 960 
ACCTGCCCAC ATACACGCH GAGGCCGTTT ATGAAGCCGT OTCGGTCAG CCGAAGGAGA 1020 
AGGTTTACGC TGAGGAAATA ACACCAGCCT GGGAAACCGG CGAGAACOT GAGAGAGTCG 1080 
CCCGCTACTC GATGGAAGAT GCGAAGGTCA CATACGAGCT TGGGAAGGAfi HCCTTCCGA 1140 
TGGAGGCCCA GCTTTCTCGC TTAATCGGCC AGTCCCTCTG GGACGTCTCC CGCTCCAGCA 1200 
CTGGCAACCT CGHGAGIGG TTCCTCCTCA GGAAGGCCCT ATGAGAGGAA TGAGCTGGCC 1260 
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CXGAACAAGC CCGATGAAAA GGAGCTGCa AGAAfiACGGC AGAGCTAT(5A AGGAGGCTAT 1320 
GTAAAAGAGC CCGAfiAGAfiG GTTGTGGGAfi AACATAGTGT ACCTAfiAITT TAGATCCCAT 1380 
CCAGCmXA CGAAGGHGT CGTCAAGGGG AAGGGGAnA TAAACATCA6 CGAGGIICAG 1440 
GAAOGTGACT ATGTCCnGG GATTGACGGC TGGCAGAGAG HAGAAAAGT ATGGGAATAC 1500 
GACTACAAAG GGGAGCnGT AAACATAAAC GGCnAAAGT GTACGCCCAA TCATAAGOT 1560 
CCCCrrcm CAAAGAAGGA ACGACAAACG AGAATAAGAG ACAGTCTTGC TAAGTCTTTC 1620 
CriTACn'AAAA A.\GTTAAGGG CAAGATAATA ACCACTCCCC TTTTCTATGA AATAGGCAGA, 1680 
GCGACAAGTG AGAATAHCC AGAAGAAGAG GnCTClAAGG GAGAGCTCGC TGGCATAGTA. 17^10 
TTGGCTGAAG GAACGCTCTT GAGGAAAGAC GTTGAATACT TTGArrcATC CCGCAAAAAA 1800 
CGGAGGATTT aCACCAGTA TCGTSnGAG ATAACCATTG GGAAAGACGA GGAGGAGTTT 1860 
AGGGATCGTA TCACATACAT TTTTGAGCGT TTGnTGGGA HACTCCAAG CATCTCGGAG 1920 
AAGAAAGGAA aAACGCAGT AACACTCAAA GTIGCGAAGA AGAAICnTA TCnAAAGTC 1980 
AAGGAAATTA TGGACAACAT ACA6TC0CTA CATGCCOCCT CGGnCTCAfi GGGATTCTTC 2040 
GAAGGCGACG GnCAGTAAA CAGGHAGGA GGAGTAfrGT TGCAACCCAG GGTAQAAGA 2100 
ACGAGTGGAA aOTAAACTG GTGTCAAAAC TGCTCTCCCA GCTrGGTATC CCTCATCAAA 2160 
CGTACACGTA TCAGTATCAG GAAAATGGGA AAGATCGGAG CAGGTATATA CTGGAGATAA 2220 
CrrCGAAAGGA CGGATTGATA CTGTTCCAAA aCTCATTGG ATTaTaGT GAAAGAAAGA 2280 
ACG(rrCTGCT TMTAAGGCA ATATCTCAGA GGGAAATGAA CAAOTCGAA AACAATGGAT 2340 
XnACAGGCT OGTGAAKC AATGTC4GCA CGGAATACTA TGAGGGCAAG GTCTATGACT 2400 
TAACTCTTGA AGGAACTCCC TACTTTGCCA ATGGCATAH GACCCAIAAC TCCCTGTACC 2460 
CCTCAATCAT CATCACCCAC AACGTCTCGC GGGATACGQ CAACAGAGAA GGATGCAAGG 2520 
AATATGACGT TGCCCCACAG 6TCGGCCACC GCTTCT6CAA GGACTTCCCA GGATTTATCC 2580 
CGAGCCTGCT TGGAGACCTC CTAGAGGAGA GGCAGAAGAT .^AAGAAGAAG ATGAAGGCCA 2640 
CGAHGACCC GATCGAGAGG AAGCTCCTCG AmCAGGCA GAGGGCCATC AAGA7CCTGG 2700 
CAAACAGCAT CCTACCCGAG GAATGGCnC CAGTCCTCGA GGAAGGGGAG GnCACTTCG 2760 
TCAGGATTGG AGAGCTCATA GACCGGATGA TGGAGGAAAA TGCTGGGAAA GTAAAGAGAG 2820 
AGGGCGAGAC GGAAGTGCTT GAGGTCAGTG GGCTTGAAGT CCCGTCCTTT AACAGGAGAA 2880 
CTAACAAGGC CGAGCICAAG AGAGTAAAGG CCCTGAnAG GCACGATTAT TaGGCAAGG 2940 
TCTACACCAT CAGACIGAAG TCGGGGAGGA GAATAAAGAT AACCTCTGGC CACAGCCTCI 3000 
TCTCTGTGAG AAACGGGGAG CTCGTTGAAG HACGGGCGA TGAACTAAAG CCAGGTGACC 3060 
TCGHGCAGT CCCGCGGAGA TTGGAGCTTC CTGAGAGAAA CCAG6TGCTG AACCTCGTTG 3120 
AACTGCTCCT TGGAACGCCA GAAGAAGAAA CTTTGGACAT (X5TCATGACG ATCCCAGTCA 3180 
AGGGTAAGAA GAACTTCm AAAGGGATGC TCAGGACTn GCGCTGGATT nCGG^GAGG 3240 
AAAAGAGGCC CAGAACCGCG AGACGCTTATC TCAGGCACCT TGAGGATCTG GGCTATCTCC 3300 
GGCTTAAGAA G.\TCGGCTAC GAAGTCTTCG ACTGGGACTC ACTTAAGAAC TACAG^GGC 3360 
TCTACGAGGC GCTTGTCGAG AAtXTTCAGAT ACAACGGCAA CAAGAGGGAG TACCTGGTTG 3420 
AAnCAATTC aTCCGGGAT GCAGTFGGCA lAATGCCCCT AAAAGAGCTG AAGGAGTGGA 3480 
AGATCGGCAC GCTGAACGGC TTCAGAATGA GAAAGCTCAT TGAAGTGGAC GAGTCGHAG 3540 
CAAAGCTCCT CGGCTACTAC 6TGAGCGAGG GCTATGCAAG AAAGCAGAGG AATCCCAAAA 3600 
ACGGCTGGAG CTACAGCGTG AAGCTCTACA ACGAAGACCC TGAAGTGCTG GACGATATGG 3660 
AGAGACTCGC CAGCAGGTH TTCGGGAAGG TGAGGCGGGG CAGGAACTAC GHGAGATAC 3720 
CGAAGAAGAT CGGCTACXTG CTCTTTGAGA ACATGTGCGG TGTC(n*AGCG GAGAACAAGA 3780 
GGAnCCCGA GTTCGTCTTC ACGTCCCCGA AAGGGGTTCG, GCTGGCCTTC CTTGAGGGGT 3840 
ACTCATCGGC &\TGGCXiACG TCCACCGAAC AAGAGACTCA GGCTCTCAAC GAAAAGCGAG 3900 
CTTTAGCGAA CCAGCTCGTC (rrtXTCTTGA ACTCfiGTGGG GGTCTCTGCT GTAAAACTTG 3960 
GGCACGACAG CGGCGITTAC AGGGTCTATA TAAACGAGGA GaCCCGHC GTAAAGCTGG 4020 
ACAAGAAAAA GAACGOCTAC TACTCACAGG TGATCC(X:AA GGAAGTCCTG AGCGAGGTCT 4080 
HGGGAAGGT TTTCCAGAAA AACGTCAGTC CTCAGACCTT CAGGAAGATG GTCGAGGACG 4140 
GAAGACTCGA TCCCGAAAAG GCCCAGAGGC TCTCCTGGCT CATTGAGGGG GACGTAGTGC 4200 
TCGACCGCGT TGAGTCCGH GATGTGGAAG ACTACGATGG nATGTCTAT GACCTGAGCG 4260 
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<16> i^S¥7-29 88 7 9 

29 20 
TCGAGGACAA CGAGAACTTC CTCGTTGGCT TTGGGTTGGT CTATGCTCAC AACAGCTACT 4320 
ACGGTTACTA CGGCTATGCA AGGGCGCGa GGTACTGCAA GGAGTGTGCA GAGAGCGTAA 4380 
CGGCCTGGGG AmAGIAC ATAACG.'ITGA CCATCAAGGA GATAGAGGAA AACTACGGCT 4440 
nAAGGTAAT CTACAGCGAC ACCGACGGAT TmTGCCAC AATACCTGGA GCCGATCCTC 4500 
AAACCGTCAA AAAGAAGGCT ATCGAOTCC TCAACTATAT CAACGCCAAA CTTCCGGGCG 4560 
CGCTTGAGCT CGAGTACGAG GGCTTCTACA AACGCGGOT CTTCGTCACG AAGAAGAAGT 4620 
ATGCGGTGAT AfiACGAGGAA GGCAAGATAA CAAGGCGCGG ACTTGAGATT GTGAGGCGTG 4680 
ACTGGAfiCGA GATAGCGAAA GAGACGCAOG CGAGGGTTCT TGAAGCTTTG CTAAAGGACG \1^{S 
GTGACGTCGA GAAGGCCGTG AGGATAGTCA AAGAAGTTAC CGAAAAGCTG AGCAAGTACG 4800 
AGCnCCGCC GGAGAAGCTG GTGATCCACG AGCAGATAAC GAGGGAmA AAGGACTACA 4860 
AGGCAACGGG TCCCCACGH GCCGTTGCCA AGAGGTTGGC CGCGAfiAGGA GTCAAAATAC 4920 
GCCCTGGAAC GGTGATAAGC TACATCGTGC TCAAfiGGCTC TGGGAGGATA GGCGACAGGG 4980 
CGATAC(^ CGACGAGTTC GACCCGACGA AfiCACAAGTA CGATQCCGA6 TACTACATTC 5040 
AGAACCAGGT TCTOXACCC GTIGAGAG&A TTCTCAGAGC CTTCGCmC CGCAAGGAAG 5100 
ACCTGCGCTA CCAGAAGACC AGACAGGTO CTTTGAGIGC TTGGCTGAAC CCGAAGGGAA 5160 
CTTGACXm CCATTIGm TCCAGCGGAT AACCCmAA CTTCCCTnC AAAAACTCCC 5220 
TTTAGGGAAA GACCATGAAfi ATAGAAATCC GGCGGCGCCC GGTTAAATAC CaAGGATAfi 5280 
AAGTGAAGCC AGACGGaGG GTAGTCGTCA CTGCCCCGAG GGTTCAACGT TGACA^GTI 5339 
[0 0 3 4] mm^A * h2}?n>^--- ; it^)K 

GGAHAGTGC CAATGGAAGG CGAC 24 
[0 0 3 53 E^JI&^S 3Kh3|?D>?-:iSiS4J^ 
^\(J>^^ : 24 Siaaj©^ : ^^DNA 

mm ^ 

GAGGGCGAAG TTTATTCCGA GCTT 24 
[0 0 3 6] MnmnS ' ★IScOic : 2:^m 

gH^Jc7):g:$ : 324 ^ hn4t>?- : 

Mifiiom : ^ (DNA) ★ mm<Dmm : c dna 

mm 

GGAnAGTGC CAATGGAAGG CGACGAGGAG CTGAAAATGC TCGCCITCGA CAnCAAACT 60 

CTCTACCATG AGGGCGAGGA GTTCGCCGAG GGGCCAATCC TTATGATAAfi CTACGCCGAC 120 

GAGGAAGGGG CCAGGGTGAT AACTTOGAAG AACGTGGATC TCCCCTACGT TGACGTCGTC 180 

TCGACGGAGA GGGAGATGAT AAAGCGCTTC CTCCGTGTTG TGAAGGAGAA AGACCCGGAC 240 

GTTCraTAA CCTACAACGG C6ACAACTTC GACTTCGCa ATCTGAAAAA GCGCTGTGAA 300 

AAGCTCGGAA TAAACTTCGC CCTC 324 
[0 0 3 7] gB^J#^7 

mm 

Gly Leu Val Pro Met Glu Gly Asp Glu Glo Leo Lys Met Leu Ala Phe 

15 10 15 

Asp He Gin Thr Leu Tyr His Glu Gly Glu Glu Phe Ala Glu Gly Pro 

20 25 30 

He Leu Met He Ser Tyr Ala Asp Glu Glo Gly Ala Arg Val He Thr 

35 40 45 

Trp Lys Asd Val Asp Leo Pro Tyr Val Asp Val Val Ser Thr 61a ,Arg 
50 55 ■ 60 
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(17) #§§5^7-2 9 8 8 7 9 

31 32 
Glu Met lie Lys Arg Phe Leo Arg Val Val Lys Glu Lys Asp Pro Asp 
65 70 75 80 

Val Leu lie Thr Tyr Asd Gly Asp Asn Phe Asp Phe Ala Tyr Lea Lys 

85 90 95 

Lys Arg Cys Gin Lys Leo Gly He Asn Phe Ala Leo 
100 105 
[0 0 3 8] mmmm *^cr)^: 1*^ 

m^\<o^ $ : 42 mm(Dwm : -^^cd n a 

m^mmimm iDNA) * 

GCCATCAAGA TCCTGGCAAA CAGCTACtAC GGTTACTACG GC 42 

m^i<n&^ : 32 mm^Dm^ : n a 

mm 

GATGGATCCA ACTTCTCAAC GTTGAACCa CG 32 

[0 0 4 0] mmmmo ★mtj^igc: i^m 

: 46 mm<Dmm : ^isd n a 

m^mmimsi (dna) ^ 

GAACATAGTG TACCTAGAH TTAGAICCCT GTACCCCTCA ATCAIC 46 
[0041] 1 1 ^molk : l;^^^ 

Mm<Om^ : 42 Mm<DWm : -^^D N A 

Mf^msiimst (DNA) ^ 

GCCGTAGTAA CCGTAGTAGC TGnTCaAG GATCTTGATG GC 42 

[0 0 4 2] Mmm^ 1 2 ♦llOlC : 1*^ 

m.n<DM.^ : 33 mmomm : -^^DNA 

m^mm : (dna) ^ 

ATCGATATCC TCGACACTGA CTACATAACC GAG 33 

[0043] m^mn i s : i:^m 

m^icom^ : 46 m^iomm : -^^o n a 

Bm(Dm:WiWt (DNA) * 

mm 

GATGAHGAG GGGTACAGGG ATCTAA.WC TAGGTACACT ATGTTC 46 

[01] m^^m^^i^^-ommm^^'r. — tr3ifeTd:iii»®ist>n^ pyrococcus furiosiiss 

[02] KOD 1 **iW^i*DNA2i?iJ;>t^-i?5^^ 3f£<DI»l»i4DN Asl^U >^ ^-iag^^^JtmheriDOCOCC 

&ms^M^^tmfmm(O^M'V$>^. 40 us litorallsAjJ^i^ffiM^tDNA^JtiJ^^-ifMeTt 

[0 3] KOD 1 *5fei*l^#DNA4?'J>^^-if(c:cfc <;)it^&^-r, 
§ P C R (OfiS:||^^'rflM^ife<Z)^mT*'5« 
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^18) 4^11^7-2 9 8 8 7 9 



mi] 
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BEST AVAILABLE 



(19) 



WmW-r-Z 9 8 8 7 9 




^^^^'r^^r -^89.9 kDa 



43 k 



1: pET-8c ^IR 

2: pET-poKAIVS-A,ilVS-B) ^RJ 

3: pET-8c Ji3fJ5f 

4: pET-8c _h;tJ!f x5 

5: pET-poKAfVS-A. 4IVS-B) iSJ'/ 

6: pET-pal(&IVS-A,AIVS-B) JiS* X5 



M 1 2 3 4 5 




-5 : Vent * »J > 7 - -tf <Th©rmococcus li&oralisA^) 

2 : pET-pol(AIVS-A, AIVS-B)_ta* 

3 s pET-poltAIVS-A. AIVS-B)J:a* x5 

4 : pET-Be JiiSj!^ 
5:pET-Bc J:ai!^x5 

Chain ReactkmHC J: >) ji9fa$i^;feDNAKf >t 



[04] 



Ewi Et«a EMa m m aa 




Fynxroccus EuritKusODNATK \) ;^ 7 — - t?a(K^^ <Pfu DNA polymerue) 

tn R4 R5 



Eiol EjttX Rxn3 Rl 



HI 



Thcrmococcu* litorafi»<or»4AiK -?« '^-^Jit&J- (Vent DNA polyntense) 

Eaol Bwfl Bm3 WI M jg R4 R3 




(51)Int.Cl.« 

C12R 1:19) 
(C12N 1/21 



F I 
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